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ine. Tekn, Fiz. 20, bd-Vor lou}. ——Samples 0 
jeom. Fe were nitrided at 40-800" and the Vickers hardness 
was detd. at the surface and at 0.02 mm. intervals from the 
surface by successive removal of nitrided layers between 
fiariness detns. Specimens quenched after nitriding had a 
surface hardness of 224-340 and a max. hardness, ranging 


Q.16 un. fram the strface. Specimens nitrided at 670° 
_ and cooled slowly had a surface harduess of 330 deercasing 
tniforntly to 130 at a depth of 0.22 mm. Microscopic 
cvamn. of the uitrided specimens. indicated that the solid 
¥, soln. of N in y-Fe (nitrided austenite) upon slew cooling ’ 
underwent cutectold decompn. with fornintion of a mtixt, of 
the a and +? phases having a hardness of 180. Nifrided 
\ “austenite contg. ever 295 No did not transform when 
‘quenched; whea the N canen. was below 29 a tpartensitic 
structure was formed; when N was very low a ferrite- 
vitride mixt. similar to troostite and sorbite was formed. 
Nitrided “austenite had a hardness of 220--260, nitrided 
martensite 560~700, ferrite-nitride mixt. 850-500, nitrided 
ferrite, 130-160, nitrided phascs having a colummar struc. 
ture-4#58-A97, and the mixt, of nitrides on the surhice 221- 
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Critical temperature of the transition between the viscous state | 
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Bffect of electric heating on phase transformations of carbon and 
chromium steels. Trudy MATT no.30:174%186 ‘56. (MLBA 10:2) 
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KONTOROVICH, LYE. 


137-58-5-10535 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 236 (USSR) 


AUTHOR: Kontorovich, I. Ye. 
re 


TITLE: On the Stability of Austenite and the Hardenability of Steel (Ob 
ustoychivosti austenita i prokalivayemosti stali) 


PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-ta, 1957, Nr 2, pp 156- 
162 


ABSTRACT: An investigation is made of steel containing 0.14% C, 0.76- 
0.79% Cr, 2.75-2.80% Ni, and the same steel with 0.10% Be ad- 

dition. Magnetometric analysis is employed to plot curves of 
isothermic decomposition of austenite, and the ha rdenability of 
the steel is determined by the end quench test. The major cri- 
terion formerly employed to judge the ha rdenability of steel - 
incubation time in the temperature interval of minimal austen- 
ite stability - is invalid in the case of Be alloy steel. When Be 
is added to the steel, the length of the incubation period does 
not undergo any significant change, while the hardenability of 
the steel increases markedly(a critical section 2.5 times as 
large will harden throughout)..{The increase in ha rdenability is 

Card 1/2 accompanied not by a rise but-by some diminution in grain size 
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On the Stability of Austenite and the Ha rdenability of Steel 


_ from 5 or 6 point to 6 or 7 point, and not by a decline in the temperature of 


Ay transformations, but by an increase therein by 10°C for Ay, and by 15° 
for Ar. In the presence of small amounts of Be there is a Significant de- 


Cline in the rate of austenite transformation. This is related to the effect of 
Be on hardenability. The effect of Be on the rate of transformation may be 
related to a diminution in the number of centers of crystallization coming into 
being per unit time and to the rate of crystal growth. The change in the para- 
meters of crystallization on addition of Be to steel is related to the fact tha: 
Be concentrates primarily in the boundary layers and has little effect on 
change in the chemical compoSition of the grain of the solid solution. The 
change in the nucleation rate in the boundary layers of austenite grains 
creates compressive stresses within the grain, and these make it difficult 
for austenite to transform io martensite or toa mixture of ferrite and cemen- 
tite. The extent of this pressure depends upon the thickness of the boundary 
layer, and this is related to the amount of additive stabilizing the grain 
boundary. 

1. Steel--Hardening 2. Austenite--Stability L.M. 
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137-58-6-13376 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 319(USSR) 


AUTHORS: Bg le weit tae hak L. 1. 


TITLE: On the Changes in Properties of Nitrided Iron After Tempering 
(Ob izmenenii svoystv azotirovannogo zheleza posle zakalki) 


PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-t, 1957, Nr 2, pp 163-175 


ABSTRACT: The hardness of nitrided Armco iron was investigated after 
the latter has been subjected to tempering at temperatures of 
600-750°C for periods ranging from 15 to 60 minutes. It is 
established that the hardness of a nitrided layer after tempering 
is attributable not only to the concentration of N achieved in 
different zones in the course of the nitriding processes, but 
that it is also related to variations in the N content which occur 
during repeated heating processes, the duration of which is of 
great importance. At relatively low temperatures of heating 
(600°), maximum hardness of a layer containing €+ 
phases is obtained only after a considerable exposure. At 
increasing temperatures and greater rates of diffusion of N 
into the iron, shorter exposures are required to achieve maxi-~ 

Card 1/2 mum hardness; variations in the duration of exposure affect 
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‘On the Changes in Properties of Nitrided Iron After Tempering 


also the hardness of zones with columnar crystals as well as austenite- 
martensite zones. Every value of tempering temperature has a corres- 
ponding optimal exposure time. By means of a proper selection of optimal 
heating temperatures and holding periods it should be possible to attain a 
high degree of hardness directly on the external surface of a nitrided layer. 


A.M. 


1. Iron alloys--Hardening 2. Iron alloys--Heat treatment 3. Iron alloys-~Phase 
studies 4. Nitrogen--Metallurgical effects 
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137-58-4-8439 
Translation from: Referativnyy zhurnal, Metailurgiya, 1958, Nr 4, p 303 (USSR) 


‘AUTHORS:  Kontorovich, I. Ye., Semenchenkov, A.T. 
eerie 
TITLE: The Structure of Alloys of the Titanium-aluminum System 
(Stroyeniye splavov sistemy titan-alyuminiy) 


PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-t, 1957, Nr 2, pp 176-186 


ABSTRACT: The structure and certain properties of Ti-Al alloys of up to 
67 atomic % of Al were studied. The alloys were made of sponge 
Ti 99.80% pure and sheet Al 99.99% pure, the residue being 
0.0035% Fe, 0.0025% Si and 0.0050% Cu. Smelting was in an 
arc furnace with water-cooled Cu bottom plate and a W electrode 
at 250-300 mm Hg Ar atmosphere. During smelting the alloys 
were shielded from saturation by gases (O> and N>) having a 
powerful effect upon their properties. Ti alloys with 8, 15, 30, 
44, 57, and 67 atomic % Al were made. The specimens were 
annealed in quartz ampoules exhausted at 1300°C for 1 hour, at 
960° for 50 hours, and at 850° for 200 hours with subsequent 
quenching in water. Microscopic analysis was employed: hard- 
ness and microhardness were also studied. The work confirmed 

Card 1/2 the existence of phase regions in the Ti-Al diagram and revealed 
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The Structure of Alloys of the Titanium-alumn.im System 


the structure of the alloys with up to 67 atomic % Al. It was shown that spec- 
imens hardened from the {2 region undergo diffusionless transformation of the 
phase into spicular ¢' phase by a sO-<y\ reaction. When alloys containing 

>15 atomic % Al are quenched, a solid & solution is found in the (+) region. 
Al very effectively increases the hardness of Ti, which rises from 200 units 
for pure Ti to 507 for an alloy containing 44 atomic % Al (7+)*). When the Al 
contents are still higher (up to 67 atomic %), hardness drops to 415, Alloys 
containing high amounts of Al (57 and 67 atomic %) (y and FtTiAls regions) 
are excessively brittle. 


E.K. 
1. Aluminum-titanium alloys~-Microstructure 2. Aluminum-titanium alloys 
-~Properties ‘ 
Card 2/2 
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AUTHORS: Kontorovich, I. Ye.) ‘and Voshedchenko, B. M. 126-2-19/35 


Influence of overheating on the properties of heat 

treated structural steels, (Vliyaniye peregreva na 

evoyen termicheski obrabotannykh konstruktsionnykh : 
staley). — 


PERIODICAL: Fizika Metallov 4. Metallovedeniye, 1957, VYol.5, No.2, 


pp. 340-348 (USSR) 


ABSTRACT: There is no generally accepted opinion on the influence 


of the initial austenite grain on the microstructure, 
fracture and the mechanical properties of the steel 
after repeated recrystallization. The authors carried 
out experiments with the aim of establishing the influence 
of the character of the micro-structure and the 
appearance of the fracture on the mechanical properties 
of certain structural steels after preliminary over- 
heating and subsequent recrystallization within a wide--~ 
range of temperatures. The experinents were carried out 
with specimens made of three grades of steel with 
chromium contents between 1.49 and 0.75% and Ni contents 
of 3.67 to 1.48%, the chemical compositions of which are 
given in Table 1, pe340, Plates of 100 x 60 12 mm 
eove beated at 900, 1000, 1100, 1200 and 1300 for 


Card 1/4 75 minutes and then cooled in air. Following that, the 
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steels, ‘4 
of steel leX2H4A (tempered at 650°C, cooled in the 
furnace and tested at 20°C). ‘The graphs, Fig.2, show 
the influence of the temperatures of double recrystalliza- 
tion on the impagt strength of structural steels 
(tempered at 650°C, cooled in the furnace), The graph, 
Fig.4, shows the change of impact strength of two of the 
tested steels as a function of the temperature of, 
preliminary overheating (final hardening from 850°C in 
oil, tempering at 650°C followed by cooling in the 
furnace, testing at 20°C), Figs. 4, 5, 6 and 7 represent 
microstructures after various treatment programmes, 
Comparison of the mechanical properties shows|that these 
either do not change at all or increase slightly with 
increasing temperature of preliminary heating and final 
-hardening, In the case of impact test of structural steel 
specimens at temperatures corresponding to the semi-brittle 
state, intergrain formations also have an influence, in 
addition to the influence of the structure of the 
austenite grain, Depending on the subsequent cooling 
speed of the steel two types of structure may form, nanely, 

Gard 3/4 @ martensite-troostite structure with a definite 
orientation relative to the crystallographic planes of 


eee 
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AUTHORS: Kontorovioh, I.Ye,, Voshedchenko, B.M. 32-11-37/60 


~.. 


" PITLEs Determination of the Critioal Interval of Brittleness in the Ex- 
; tension of Samples With a Smooth Surface (Opredeleniye kriticheskogo 
4ntervale khrupkosti pri rastyashenii gladkikh obras tsov) 


PERIODICAL: Zavodskaya Laboratoriya, 1957, Vol. 23, Nr 11, pp. 1362-1365 ( UssR) 


ABSTRACT: It ie said in the introduction that this field has not yet been 
sufficiently investigated, above all because the brittle destruction ‘ 
of the smooth samples is difficult to attain even at - 196° 0, and also 
because of the lack of suitable methods of determination. In this work 
a method for the determination of the critical temperature of brittle- 
ness in the case of extension up to fracture of the annealed smooth 
samples of constructicnal steels is described. As samples the steels 
12X2A and 23X28 A form of rods 11 11 75 mm were used. They were 
first hardened at 1200° in oi] and were then annealed at 650° (within 
60 min.) with following cooling in the furnace (30-50° per hour). Here- 
from the "shortened Gagarin samples" were made. (It may be seen from 
the drawing that the bolts have a length of 58 m, are provided with a 
thread, and the threadless part has a length of 30 mm). Tests were 
carried cut on a traction engine "P5" at a maximal stress of 5000 kg, 

Card 1/2 and extension was automatically recorded. Extension in the case of 
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Determination of the Critical Interval of Brittleness in the Extension of Samples 


With a Smooth Surface 
cooling down to 196° 
stat system consist 


for cooling with 
tures of liquid ni 


Library of Congress’ 
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SOV/137-58-9- 19964 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 268(USSR) 
AUTHORS: Kontorovich, I.Ye., Voshedchenko, B.M. 


TITLE: Effect of Isothermal Quenching Upon the Temper Brittleness of 
12Kh2N4A Steel (Vliyaniye izotermicheskoy zakalki na otpusk- 
nuyu khrupkost' stali 12Kh2N4A) 


PERIODICAL: V sb.: Metallovedeniye i term. obrabotka. Moscow, Metal- 
lurgizdat, 1958, pp 104-111 


ABSTRACT: An investigation is made of the influence of heating temper- 
ature in isothermal quenching and tempering, and of the effects 
of methods of cooling upon the temper brittleness of Nr 12Kh2N4A 
steel. Specimens were quenched from temperatures of 800, 900, 
1100, and 1250°C in a potassium nitrate bath at 380-400°, being 
held for 15 minutes, and were tempered at 350, 450, 550, and 
650° with cooling in water and in the furnace. In quenching from 
800° and tempering at 450° the critical temperature of brittle- 
ness is minimal. An increase to 1250° in the temperature to 
which the metal is heated for hardening increases the critical 
temperature for brittleness from -30 to + 140°. An increase in 

Card 1/2 the tempering temperature from 450 to 650° with water cooling 
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SOV/137-58-9-19964 
Effect of Isothermal Quenching Upon the Temper Brittleness (cunt.; 
reduces the critical temperature for brittleness in the entire interval of 


temperatures for hardening and increases the value of a,. 
F.U. 


1. Steel--Mechanical properties 2. Steel--Temperature factors 3. Steel--Teat methods 


Card 2/2 
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SOV /126-6-5-8/43 
AUTHORS:  Kontorovich, 1.Ye,, and Mermel'shteyn, Yu.M. 


TITLE: Influence of Grain Sizes on the Diffusion of Carbon in 
Iron (Vliyaniye velichiny zerna na aiffuziyu ugleroda v 
zheleze) 


PERIODICAL: Fizika Metallov i Meteallovederiye, 1958, Vol 6, 
Nr 5, pp 812 - 818 (USSR) 


ABSTRACT: A distinction is made between diffusion through grain 
boundaries and grain bodies, the former being faster in 
some cases than the latter. Thus, in such cases, 
diffusion of an element through a polycrystalline metal 
aggregate is faster than through a monocrystal of the 
same metai, this being mainly due to the distortion cf 
the lattice in the boundary layers of polycrystalline 
metals (Refs 1, 2, 4). However, this does not apply to 
diffusion of various elements through brass (Refs 3, 5). 
By applying radioactive silver to brass (Ref 6), it was 
found that the depth of penetration of silver through 
the grain boundaries was greater than through the grain 
podies, the activation energy of diffusion through the 
grain boundaries being estimated to be half that 

Cardl/6 occurring through the grain body. Ni, Pd and brass 
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SOV/126-6-5-8/43 
Influence of Grain Sizes on the Diffusion of Carbon in Iron 


diffuse into commercially pure iron preferentially 
through grain boundaries, but small quantities of 
Ti, V, Mo and B retard the diffusion of nickel along 
the grain boundaries (Refs 7,8). The diffusion of 
silver through low palladium Fe-Pd alloys is inter- 
erystalline tRet 7). Self-diffusion of lead is independent 
of grain size (Ref 9) but the diffusion mte of radio- 
active isotopes of lead through fine-grained lead is 
considerably greater than through coarse-grained. All 
these data refer to systems forming substaxtial solid 
solutions. For interstitial solid solutions, the 
diffusion conditions and the energetic state are different. 
Thus, it was found (Ref 11) that the depth of diffusion 
of nitrogen into fine-grained iron is less than into 
coarse-grained so that the grein boundaries retard diff- 
usion. The influence of grain size on diffusion of carbon 
in iron was studied by carburisation. The change in 
diffusion rate in relation to the austenitic grain size, 
in which diffusion proceeds during carourisation, was 
established. The change in austenitic grain size under 
Card2/6 definite heating conditions can be found from the change 
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in the original ferritic grain Size, as there is a 
fundamental relationship between she two. Cylindrical 
specimens of Armco iron, 15 mm lone and 14 mm dia were 
compressed by 3, 5, 7, 9, 12, 15, 20, 30, 40, 50 and 65% 

in order to get various Srain sizes. After deformation, 

one part of the specimens were annealed at 680 C for five 
hours, after which the recrystallised as well as the 
unannealed specimens were weighed and carburised in solid 
media. In order to establish ths effect of temperature on 
the grain size, one part of the deforned Specimens vere put 
into an iron tube which was sealed at both ends and placed 
into the carburisation pot. Thus, these specimens, whilst 
being heated under the same conditions of temperature, wre 
isolated from the cCarburisirg wixsure. Carburisation was 
carried out at 950 “C for various periods of time, after 
which the specimens were furnace-cooled to room temperature. 
They were then cleaned and re-weighed and the gain in weight 
per unit area was worked out. The depth of case and the 
grain size in various portions of the specimens were 
determined metallographically. The austenitic grain size 
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was cbtained from the cementite network in the hyper- 
eutectoid case of the carburised Specimens, using 
Saltykov's method, in which the grain surface area per 
unit volume is calculated. Results of weight increase 
of the specimens in relation to different conditions of 
carburisation are shown in Figure 1. The quantity of 


carbon absorbed per 1 cm“ of surface area of the specimen 
increases with decrease of surface area of the grains 

per unit volume (YS) which is equivalent to a 
coarsening of the structure. There is a linear relation- 
ship between the quantity of carbon absorbed and 25. 
This also holds true for prolonged heating conditions, 

but the absolute quantity increases and the difference in 
gain in weight for the coarse and fine grain states is 
even greater. Specimens which underweat recrystallisation 
prior to carburisation gained in weight as the structure 
became coarser and the 2.5 decreased, but the quantity 

of carbon absorbed was less than for un-recrystallised 
specimens. Also the difference in weight gain of specimens 
of different grain size was less than for specimens 
carburised immediately after deformation. This indicates 
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that carbon absorption depends on grain size as well as 

on the energetic state of the grains. For specimens 

which did not undergo recrystallisation prior to carbur- 
isation, the depth of carbon diffusion increased with 
increase in grain size (see Figure 2). The carbon ebsorbed 
during carburisation is concentrated preferentially in the 
layer nearest to the surface (Figure 43). For specimens 
carburised after preliminary carburisation the @pth of the 
diffusion layer also increases with increasing grain size 
(see Figure 4) but the depth of carbon diffusion ducing 
carburisation in recrystallised specimens is consideresly 
less than in deformed specimens. Increase of soaking time 
causes an increase in the average case depth (see Figure 5). 
This is due te growth of austenitic grains which reduces 
the quantity of grain-boundary material and hence enables 
carbon to diffuse more deeply. As the grain size decreases 
so the amount and size of separated cementite increases. 
Hence a refinement of structure causes carbon to concen- 
trate in the surface zones and opposes its diffusion in 
depth. As the grain size increase, the cementite separated 
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in the nyper-eutectoid layer becomes thinner and distributes 
itself preferentially along the pearlite grain boundaries. 


quantity of cementite increases, the quantity of pearlite 
decreases and islands of ferrite form. Such anomalies in 
micro-structure are shown in Figures 6, 7 and 8. 

Mere are 9 figures and ll references, 4 of which are 
Soviet, 3 German and 4 Boglish.- % 


ASSOCIATION: Moskovskiy vecherniy metallurgicheskly jnstitut 
(Mo scow Evening Metallurgical Institute 


SUBMITTED: March 5, 1957 (initially) 
May 28, 1957 (after revision) 
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EBrfect of heat treatment on the machanical properties of 
structural steele at low temperatures. Inv.vys.uchab. save; 
chern.met. 2 n0.7279-86 JL '59- (MIRA 13:2) 


dovano kafedroy matallovedeniya i termicheskoy obrabotii 
Moskovakogo vechernego mevallurgicheskogo instituta. 
(Steel, Structural--Heat treatment) 


APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000824420005-6" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6 


3 ster Geneon acs ae ss v SAEED CEES ISS ES PN aE Ta SE Ca RE ROE S ERERER EEN TE I : 
wt 
86940 
S/149/60/000/006/015/018 i 
1238S A006/A001 
AUTHORS: Koptorovich, 1. Ye. Semenchenkov, A. T, 
TITLE: The Effect of Alloying Elements on Properties of Titanium-Aluminum 
Alloys 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, 1960, 
Vol. 3, No. 6, pp. 144-148 


TEXT: The authors studied the effect of various alloying elements (V,' Cr, 
Mn, Fe, Co, Ni, Cu, W, Mo, Nb and Zr) on alloys of titanium with 2 and 4 atomic % 
aluminum, For comparison alloys without Al were also investigated. The alloys 
were prepared from magnesium-thermic titanium (99.5%) containing in%: 0.1 Fe, 
0.06 Mg, 0.06 Si, 0.04 C, 0.04 No, 0,02 Hy, 0.1 05 and < 0,03 Ni, Electrolytical 
metals of 99.7% purity were used as admixtures, he alloys were melted in a her~ 
metic are furnace with non-consumable tungsten electrode and a water-cooled copper 
bottom, The alloys were homogenized at 1000°C for 50 hrs. To prevent oxidation, 
during annealing they were soldered into evacuated double quartz ampoules, Powder- 
like Ti was placed in the external ampoule to absorb oxygen penetrating from the 
atmosphere, After annealing, the alloys were forged into rods from which specimens 
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of 4 mm in diameter and 60 - 70 mm length were made and subjected to microstructural 
analysis, and measurement of electric resistivity and hardness. It appeared that 
the alloying elements had different effects on the properties of the alloys in~- 
vestigated, Hardness and electric resistivity were most increased by Co, Fe and 
Ni; the effect of Mn was less, that of V, Cr, W and Mo still lesser and a min ian 
effect was produced by Zr and Nb, The main cause of this is the atomic diamencr. 
The greater is the difference between the size of atoms of the solvent and wnat 

of the dissolved element, the greater an effect may be expected, The type of 

the crystalline lattice is another factor affecting the properties of Ti-Al alloys. 
There are 6 figures and 1 table. 


ASSOCIATION: Moskovskily vechernly metallurgicheskly institut (Moscow Night School 
of the Metallurgical Institute) Kafedra metallovedeniya i termiche- 
skoy obrabotki splavov (Department of Metal Science and Heat Treat~- 

ment of Alloys) 


SUBMITTED : October 3, 1959 
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AUTHORS: Kontorovich, I.¥e. and Yemet++ifBen” L.G. 
TITLE: Transformations’ and Properties pf Teon ni ehoen nase 


After Isothermal Holding ‘ 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2, 
pp 216 - 223 (USSR) 


ABSTRACT: Comparatively little work has been published (Refs 3-6) 
on the structure of iron-nitrogen alloys after rapid 
cooling. The author's previous work (Refs 4,5) enabled 
tempering structures.obtained with various nitrogen 
contents to be determined. In the present work the 
authors describe the study of the kinetics of phase 
transformations in such alloys by analysis of structures 
obtained after isothermal holding and hardening, 
Specimens were of armco iron, nitrided for 6 hours at 
670 °C and cooled rapidly to 200-600 °C. After 


attaining the selected temperature, specimens were held 

in the bath for various times and Quenched in water. 

Figures 1 and 2 show microstructures of nitrided layers 

after 5 and 30 min, respectively, holding time at 600 °c; 
Cardi/4 the micro-hardness (determined with a type PMT-3 base os 
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E111/E335 
Transformations and Properties of Iron-nitrogen Phases After 


Isothermal Holding 


of each layer is marked. Figures 3 and 4h show micro- 
structures after 8 min holding time at 550 and 500 C, 
respectively. Figure 5 shows macrohardness (Vickers) as 
a function of depth for various holding temperatures: 
each haS a maximum. Maximum hardness after a short 
holding time and that of the products after complete 
decomposition (3 hours’ holding time) is shown 

(Curves 1, 2, respectively) as functions of holding 
temperature in Figure 6; the depth of the maximum- 
hardness zone is shown as a function of isothermal 
holding temperature in Figure 8. A schematic repres~ 
entation of austenite stability at different temperatures 
is given in Figure 7. The authors conclude that the 
surface film of the layer obtained after nitriding at 
670 °C consists of a mixture of ¢ and y' phases 

and changes little on lowering holding temperature or on 
rapid quenching in water; the layer is probably formed 


Card2/4 during holding in the nitriding process. Decomposition 


stots 
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followed by hardening. a-martensite-type transformation 
occurs, giving very hard products. The products of | 
austenite decomposition in iron-nitrogen alloys at sub- 
critical temperatures are similar to those of iron-carbon 
except for the apparent absence of needle-like troostite. 
There are 7 figures and 6 references, 3 of which are Soviet, 
1 English and 2 German. 


ASSOCIATION: Moskovskiy vecherniy metallurgicheskiy institut 
_ (Moscow Evening Metallurgical Institute) 
oe, Oe ee 


SUBMITTED: January 8, 1959, initially; Y 
September 24, 1959, after revision. 
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AUTHORS: Bokshteyn, 8.25 Doctor of Technical Sciences ,Professor; 
Gubareva y M.A., Engineer; Kontorovich, Leyes ote of 
of Technical Sciences; and Moroz, LiMo, date of 

Technical Sciences 


TITLE: Peculiarities of the Diffusion of Carbon in Iron 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No. 1, pP- 10-14 (+ 1 plate) 


TEXT: Work by two of the authors (Refs 1-4) and by others 

(e.g. Refs 2, 3) has shown that a@iffusion is often non-uniform. 
This effect could be associated with difference in the activation 

energy of diffusion (Refs 8-10). In this present work the authors 
studied diffusion of carbon in technical purity iron (9.03% C) and 

iron alloys with 0.03% C and 0.14, 0.64% or 2.9333 Si. Some alloys _— 
also contained a third component : %.56 or 30% Ni, 0.36 or 1.61% Al, 
0.88, 3277 or 1.13% Cr, 0.21 oF 34 Mo, 1.19 or 4.974 W, 0.1 oF 

2.29% Ti. This enabled the influence of carbide-forming and non- 
forming elements to be compared. Pr smatic specimens 20 mm high 

and with a 10 mm base were used. cl4 was deposited on the surface 
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i relate to the grain boundaries; the remaining space, corresponding 
| to 0.30 mn, relates to the body of the grain. 
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The work shows that carbon diffusion in both alpha- and gamma-iron 
occurs unevenly, the grain boundaries and adjacent alpha solid- 7 
Solution regions becoming enriched with carbon. The diffusion 

coefficient for grain boundaries is 3-4 orders higher than for 

inside grains, Alloying modifies both rate of diffusion and 

distribution of carbon within the grain; depending on the effect, 

of the element on the gamma region. Alloying reduces the 
carbon-concentration drop between the boundary and the body of 

the ferrite grain, 


There are 7 figures and 11 references: 7 Soviet and & non-Soviet. ff 
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i ‘ A006/A101 | 
AUTHORS: — Kontorovich .» Mermel'shteyn, Yu. A. os 
TITLE: The effect of the grain size upon earbon diffusion in steel : 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1963, 3, abstract 2211 
("Sb. tr. Mosk. vech. metallurg. in-ta", 1962, no. 4, 48 - 52) 


i TEXT: The authors studied the behavior of C in 12XH3A (12KhN3A) steel 
' eontaining in %: C 0.15, Mn 0.5, Cr 0.75, Ni 3.0. Specimens, 11 mm in diameter, | 
were subjected to cold plastic deformation with 3- 65% reduction and carburizing 

at 925°C during 8 and 16 hours. ‘The amount of C absorbed.is calculated from the 
increase in weight; ‘the grain size is determined by the secant method. The dif- | 
’. fusion depth of C is determined by metallographical analysis. It was found that 
"at a coarsening of the grains fromZS = 41.5 to 28 mm-/mm3, the weight increased 
from 3.55 to 6.2 mg/cm. The amount of C absorbed depends much more upon the 
grain size -than upon the duration of holding. It was established that the re- 
fining of austenite grains causes a decrease of both the surface diffusion and 
the depth of the layer with C absorbed. The C absorbed is mainly concentrated 
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‘AUTHORS: Kontorovich, I. Ye., Vul'f, D. A., Sekey, A. G. Ye ae. 

i eee emeeenees 
“PITLE: On non-oxidizing heat treatment of a 1X18H9T (1Kh18N9L) steel 
i strip using electric preheating 
4 ; 
IODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1963, 121, abstract 2T693 |: 
i 4 ("Sb. tr. Mosk. vech. metallurg. in-ta", 1962, no. 4, 65 - 73) an z -~ 
! PEXT: The authors established techniques for the non-oxidizing Heat treate : 


. ment of a 1Kh18N9T steel strip (excluding etching). It is recommended to pre- 

, heat the strip for quenching (to 1,150 - 1,170°C) during 5 - 10 minutes in a d 

. muffle inductor with a transverse magnetic field in shielding atmosphere (argon). | 
and to conduct subsequent quenching in a non-oxidizing atmosphere. Non-oxidizing | 
heat treatment yields on the surface a very thin and dense passivating film, ex-. | 
cludes metal loss during the formation of scale and etching. The use of non- | 
oxidizing heat treatment with high-speed electric heating makes it possible to i 
produce highly efficient automated continuous cold-rolling-heat treatment-lines. | 


The economical profit of non-oxidizing heat treatment of the strip is confirmed |; yas 

|. by approximate technical and economical indices. : 
LAbstracter's note: Complete translation A. Babayeva 
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‘ACCESSION NR: AT4040797. S/2685/63/000/002/0031/0040 
‘AUTHOR: Kontorovich, L Ye.; Vinogradskaya, Ye. L. 


‘TITLE: Oxidation resistance of low and high alloy steels at high temperatures 


‘SOURCE: AN LatSSR, Institut avtomatiki i mekhaniki, Prevrashcheniya v splavakh i 
ivzaimodeystviye faz, no, 2, 1963, 31-40 

TOPIC TAGS: steel, steel oxidation; low alloy steel, high alloy steel, oxidation ‘resistant ' 
‘steel, steel A, steel U8, steel 38KhA, steel 40KhNMA, steel EZh-2, steel B, steel V, steel : 
'G, steel D, steel calorizing, steel composition, high temperature steel, calorization film: 
composition, high temperature diffusion % ' 
1 . i : 
‘ABSTRACT: Samples of nine steels (see Table 1 in the Enclosure) were tested for up to 210 ; 
‘hrs. at 900C or up to 50 hrs, at 1000C, either prior to or after calorizing (49% Al, 49% Al2O3; 
2% NH4Cl, 5 hrs, 900C), to determine the effects of chemical composition on resistance to 
-oxidation at high temperatures, It was found that calorizing improves oxidation resistance of 
-high alloy steels. For steels with the highest resistance, improvement was noted during the | 
‘initial oxidation period, while the effect was evident over extended periods for steels with _ 
‘substandard initial resiatance. Chemical composition of the core continued to affect oxidation 
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Aq i 
Be E ‘resistance even after calorizing, due both todiffusion processes occurring during prolonged 
et te ‘exposures to high temperatures and, ‘equally so, to the varying composition of surface films 

° (forming during the calorization of various steels, Orig. art, has: 1 table and 4 graphs. 

_ ,ASSOCIATION: Institut avtomatiki i mekhaniki AN LatSSR (Institute of Automation and ©: . 

“ ‘Mechanics, AN LatSSR) = ; Pie, Lee 
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“TAUTHOR: | Kontorovich, Le Yeus ‘Savking LL, Ya, $ Estulin, “6.0 ce ek 
nat RT Sct ye” : car 
‘TITLE! Effect of Seven tua thde nc lybdenun. - the recryatallization ead 
strengthening of atobicn sation +7 7% 


‘SOURCE! AR SSSR. weacuayey sovet po probleme ehsroprochny*kh stiveg: 


Issledovaniya staley { splavov (Studies on steels and alloys). Hoscoy's. 


a: ‘Izd-vo Nauka, 1964, L47=<149 ae ae 
_- a 


norre TAGS: niobium. alloy, niobium titenftum alloy, niobium molybdenum «2% 
lalloy, alloy recryetallization temperature, alloy het hardness, alloy i. 


‘'ceneile strength { 


! ‘ 
|ABSTRACT : The effect of individual alloying with 2, 5, or LOZ Tf, or | 
with S$, 7, or LOZ Mo, on the recrystaliization cauparacuce and mechan- 
fecal properties of niobium alloys has Geen investigated. ¢ Niobium, . ie 
Nb-Ti- and Nb-Mo-alloy {ngots were forged at 1500 1550C ; 

. jimte bars 30 mm in. diameter,. ‘Secuuecedanetad for*t br at L400C andi. 
-'§600C for Nb-TL and Nb-Ma° alloys, respectively, and ther cold~forged 
with a 70% reduction into nore 15 mm in diameter. The ceneseecure at: 


Card L/ 30% ee 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6 


L 13600065. ee 
‘ACCESSEON NRt  -AT&O46633- 


the beginning of eebevetal lication was determinad by measuring the 

hardness of the alloys annesled at 800—1600C for l hr {tn a vacuum of | 

5'107°? ma Up, The most marked softening was observed in Nb-Ti alloys 

(2, $, or 102 TL) and Nb-MNo alloys (5 er 72 Mo) after annealing at 

990—~-950 and LISOC, respectively. The hardness of the Nb-102 Mo alloy 

decreased gradually as the annealing temperature increased to 1400C,- 

“{ecroatructure analysis showed that unalloyed Nb begins to crystallizes 

at 10S50—LLOOC, Nb-Ti alloys with up to 10% TL, at 1000-——1100C, and 

“b-Mo alloys with up to 7% Mo, at 1150—-1250C, Ina Nb+=10% Mo alloys, new 

recrystallized grains appeared after annealing at 1200C; at 1300C, 

tne primary recrystallization ended and a markad grain growth began, 

Hot hardness and tensile tests were conducted at temperatures up to 

:i90C in a vacuum of 5+107" mm Hg, The test results showed that the 

hot harduesa of unalloyad Nb. and Nb-TL und Nb-Ho alloys decreases ve tates 

baa eiaaawers at 900-—950C, although alioys «ith 10Z Mo have « substan@ : 
{ally higher hot necdness then Nb and Nb-Ti alloys, Alloying Nb with - 

pen 10% Ti decreases the tensila strength of Nd alloys, whereas alloying: 

with 2—~19% Mo significantly tnereasas it, 6.g., from 20 kg/mm? ta 

uvalloyed Nb to 45-50 kg/mm? in annealed alloys with 710% Mo at lO0OC. 

Orig. art, hast 3 £igures, 
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AUTHOR: Kontorovich, I, Ye., Bowed cheno; B, . M., Buntushkin, V, P. 33 < 
TITETE: Effect of alloying elements on the aging of a Khi5N85 solid golution a, 

2. OR 
SOURCE: IVUZ. Charnaya metellureiyt: no. 7, 1965, 145- 149 


TOPIC TAGS: nickel alloy, chromium alloy, aluminum, tifenium, molybdenum, tungsten, : 
cobalt, alloy hardening, alloy si structure, ailoy aging/ KhI5N85 alloy Paras 


ABSTRACT; The effect of Al, a iy to tw. | and Co ot a the change in the etructure and 
pronertias af thé‘hich- -purity AL Be chromium solid solution Kh1AN®5 was investigated, : 
no. aliases of KRISN85 containing one of the following eloments: 6, 95-6,77 Ti, 0,95- fs 
(os, Co, 2,05-14,60% Mo, or 1, 90-9,057 W were prepare.i Ly sintering 
wiing rietal powders, and were studied immediate: after sintering, after 3 
| poem cine tram j9R9C in air, and after aging at 689C for var ious peri: ode of time, Metalle= 
i nethods were used, and the density olectrieal resssteat. and miero- é = 
3 wos. une vairicus phases, as well as the macrohardness of the atovs, were deter : : 
4 Tog, ce aig obtained for the changes in structure and ppoberties lead the authors to 


nclusions concerning the mechanism of the hardening process durmg quenching 
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KONTOROVICH, I.Ye., doktor tekhn. nauk; KOLESNIKOV, A.P., inzh.; 


TAMARINA, A.M., inzh.; TKACHENKO, V.I., inzh.; TSERLYUK, M.D., inzh, 


Increasing engineering properties of steel castings at low 
temperatures. Stroi. i dor, mash. 10 no.4:32-33 Ap '65, 


(MIRA 18:5) 
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KONTOROVICH, 1, Yeo; LAYNER, Ye.V. 


Standard nets of off-base projection axes for a hexagonal tightly 
packed lattice. Zav. labs 31 no. 1221480-1483 '45 (MIRA 1921) 


1. Moskovskiy vecherniy metallurgicheskiy institut. 
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‘G: Moscow Evening Metallurgical Institute (Moskovskiy vechernyy metallurgicheskty 


TITLE: Effect of molybdenum on the properties of Kh15N85, Hi-Cr alloy 
sy L * 11 +1 


7. 3 
WRCE: Meatallovedentye i termicheskaya obrabotka metallov, wo. 1, 1966, 19-21 


PIC TAGS: nickel containing alloy, chromium containing alloy, molybdenum, metal 
rdening, hardness, metal aging, phase composition / KhISN85 Ki-Cr alloy 


‘STRACT: Melts of this alloy, containing different Proportions of Ho and Cr (2.05, |. 
20, 4.10 and 14.6% Mo and 15.2, my Chines end 13.0% Cr, respectively) were pre- | 
red by the powder-metallurgy method! *the ‘campression-molded specimens (10x10x70 mm) 

re sintered at 1180°C in ahydrogen atmosphere for 4 hr with subsequent cooling in a 

ream of hydrogen. Following hardening at 1080°C for 8 hr and aging at 680°C. for : 
to 20 hr the properties of the specimens were investigated. Radiographic and chemical. eae) 
ase'analyses showed that the malts containing up to 4.10% Mo after hardening have a |. 
-ngle-phase, austenitic structure, while the melt with 14.6% Mo haa a two-phase aug- {oo 
vaitic structure; the second phase, which segregates around the grain boundaries, ie | . : 
‘lybdenum-rich, The density of the walte increases with dacreasing Mo content: foll 
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0.13, 1. 

» 1.8 and 4.6%, respectively, compared with the Mo-free Ni-Cr allov. The hard 
specimens with 14.6% 
the to-free specimens. Th. oe 
tivity of the alloys. After aging 263 ne 
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te has: 2 tables, 3 figures, 


B CODE: 11, 13, 20/ UBM (DATE none/ 086 BRP: G00/ a BEF: -000 


APPROVED FOR RELEASE: 06/19/2000 


= 335 compared with iy = 217 for 
i 


and 14.6% Mo increased 


ge aie : 
~ . en eye ee eeprom eee pete ese 
:. giles Ged on, 


CIA-RDP86-00513R000824420005-6" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6 


. 
~ 
- 


—oe 


institut) 


i 
TITLE: Effect of molybdenum on the properties of Kh1SN85 Nieznsgaca Tachyology Division 


SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 1, 1966, 19-21 - \ 


TOPIC TAGS: nickel containing alloy, chromium containing alloy, molybdenum, metal 
hardening, hardness, metal aging, phase composition / Kn15N85 Ni-Cr alloy 


ABSTRACT: Melts of this alloy, containing different proportions of Mo and Cr (2.05, 
2.20, 4.10 and 14.6% Mo and 15.2, 16.3, 15.25 and 13.0% Cr, respectively) were pre- 
pared by the powder-metallurgy method. The compression-molded specimens (10x10x70 mm) | 
were sintered at 1180°C in ahydrogen atmosphere for 4 hr with subsequent cooling in a | 
stream of hydrogen. Following hardening at 1080°C for 8 hr and aging at 680°C for 
2 to 20 hr the properties of the specimens were investigated, Radiographic and chemical 
phase analyses showed that the melts containing up to 4.10% Mo after hardening have a ‘—— 
single-phase, austenitic structure, while the melt with 14.6% Mo has a two-phase aus- | 
tenitic’ structure; the second phase, which segregates around the grain boundaries, is 
molybdenum-rich. The density of the melts increases with increasing Mo content: follow— 
; { 
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AUTHOR: je honeorov ects. Ie is Sens Eayeet, Ye. V.3 RastOrguyeyy, L. Ne 
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ORG: Moscow Evening institute of Metallurgy (Hoskovakty vecherniy uetallurgicheskiy 
institut) ; , 


deposited: chromium and nickel 
SOURCE: IVUZ. ‘Tevetnaya netallurgiye, no. 5, 1966, 124-128 


TOPIC TAGS: ele ctrodeposition, metal grain structure, x ray diffraction analysis, . 
chromium plating, annealing, nickel plating, cold rolling, titanium, titanium alloy /. 


VI1 titanium, OT titanium alloy 
“ABSTRACT:. Texture.of VT1 commercial: “grade titanium and OT4 titanium alloy cold 


rolled with 20—30% reduction and plated with chromium and nickel jas been investi- 
gated. In the initial condition or after vacuum (5° 107" Hg) anneating at 600, 700, o 
800C. for 30 min, x-ray diffraction patterns showed that the dispe:sion of texture 
iE VT1 and OT4 alloy was more sharply expressed and the slope of t.1e basis plane to 


7 

i 

} 

| o 

eae 

_ vada . 5 . 
= Effect of heat treatment. on the texture of titanium alloyn with diecttes 


the rolling plane was greater compared to the texture of titanium -olled with a 
reduction of 75—97%. Annealing increased the angle between the ling and the basi 
planes in OT4 alloy, but the opposite effect was observed in VIl . oy. The texture 
of electrodeposited chromium and nickel has axial characteristics No structure re- 
lationship between the titanium base and the chromium layer was ¢ :erved because 
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AUTHORS: _ Levin, B. Ye., Kontorovich, L. I. SOV /48-23-3-29/34 
eee tel 

TITLE: On the Report by N. A. Smol'kov and Yu. P. Simanov (Po dokladu 


N. A. Smol'kova i Yu. P. Simanova). "Properties of Solid 
Solutions NiFe,0, —»> MgFe,0," (Vol 23, Nr 3, p 307) ("Svoystva 


24 
204 —> MeFe,0, (t.23, No 3, str.307)). 


tverdykh rastvorov NiFe 

On the Problem of Thermodynamics of the Reactions of Ferrite 
Formation (K voprosu o termodinamike reaktsiy ferritoobrazo- 
vaniya) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 3, p 419 (USSR) 


ABSTRACT: The formation of ferrospinels in solid phase takes place 
during the production of ferrites from pure oxides. In the 
temperature range of up to 1,350° approximately, applied to 
the production of ferrites, the liquid phase is either not 
formed at all or in small quantities only. The thermodynamic 
analysis of ferrite formation shows that the formation of 
ferrites in the solid phase is characterized by a system with- 
out degrees of freedom. There is a thermodynamic probability 

Card 1/2 of ferrite formation from pure oxides at temperatures of up 
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‘On the Report by N. A. Smol'kov and Yu. P. Simanov. 80V/48-23-3-29/34 
"Properties of Solid Solutions NiFe,0, —> lgFe,0," (Vol 23, Nr 3, p 307). 


On the Problem of Thermodynamics of the Reactions of Ferrite Formation 


to 298° K and below. Depending on the presence of impurities 
the ferrite formation from technical substances proceeds in a 
complex thermodynamic system and may be characterized by 
several degrees of freedom. It is pousible to determine tha 
probability of the course of ferrite formation in these cases 
on the basis of experimental thermodynamic characteristics of 
ferrite formation. From publications (Refs 1-5) it was possible 
to obtain data on thermodynamic properties only in the case 

of magnesium ferrite (MgO + Fe,0; = MgFe,0,)- There are 


5 references, 3 of which are Soviet. 
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5048. DETERMINATIONS OF SHALL aMCUN.S OF ORGANIC SULPHUR IN GASES. 


T1'inekaya, A. A. and yontorovich, 1b. mM. (Zavodskaya Lab., 19475 


13, 29-325 Chem. abstr., 1927) dds 5415). 


he method consists in combustion in a furnace,to S03» absorption 

in noutral 34.8 0, resulting in oxidation to SOL ", and measurenent 

of the electricll conductivity of the solution oF titration with 0,01 
with known contents of CS oF C,H,8, results 


of flow of 300 i/er. and combustion at 
; in the gas does 


paler of N 
ormed,. Belo@ 700° and at too 


7 

not interfere, 
high ratce 
are high. 
lowest S contents, 


of flow, 4a incomplete; above goce results 
“ood agr vimotric determinations. At 

r ed 10-15%. the com 
bustion takes 30 min. nt operations 15-20 min., as against 
gevoral hre required method. 
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a Physical Chemistry - Thermodynamics, Thermochemtst 
7 ry, Equilibria 
Physical-Chemical Analysis, Phase Transitions. rae: : B-8 


Abs Jour: Referat. Zhurnal Khimlya, No 2, 1958, 3820. 


temperature of aqueous solutions of I of various concentration. 
A description of the used equipment is given. 
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Vea anna oP et EN inc tH Ta prpreensee 
Physicochemical constants of nitrates. Part 2. Trudy GIAP 
noe?! 33-37 ='57. (MIRA 1229) 
(Nitrates) 
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Determining the nitrogen content of ammonium salts by the formalin 
method. Trudy GIAP no.8:243-265 '57. (MIRA 12:9) 
(Ammonium salts) (Formaldehyde) 
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JEVCHEHEO, G.T., kand. khim. nauk 


Use of infrared rays for. desiccation in determining the moisture 
content and insoluble residue of salts. Trudy GIAP no.8:246-247 
"57. e (MIRA 128) 


(Salts) (infrared rays) 
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KONTOROVICH, L.M.; LOGANSEN, A.V.; LEVCHENKO, G.T.; SEMINA, G.N.; BOBROVA, 
V.P.; STEPANOVA, V.A. 
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Chromatographic analysis of acetylenic hydrocarbons. Zavelab, | 
28 no.2:146-148 '62, (MIRA 15:3) 


1. Gosudarstvennyy nauchno-issledovatel'skiy 4 proyektnyy 
institut agzotnoy promyshlennosti i produktov organicheskogo 
sinteza. 


(Hydrocarbons ) (Chromatographic analysis) 
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MINTS, L.Ye., starshiy nauchnyy sotr.; NEMCHINOV, V.S., akademik,otv. 
red.; KONTOROVICH, L,V., red. toma; KULEV, I.A., red. toma; 
NOVOZHILOV, V.V., prof., red. toma; LUCHKINA, A.N., red. izd-va; 
SHEVCHENKO, G.N., tekhn. red.; GOLUB', S.P., tekhn. red. 


[Transactions of the Scientific Conference on the Application of 
Mathematical Methods in Economic Research and Planing] Trudy Na- 
uchnogo soveshchaniia o primenenii matematicheskikh metodov v eko-= 
nomicheskikh issledovaniiakh i planirovanii, Moskva, Izd-vo Akad, 
nauk SSSR. Vol.1. [General problems in the use of mathematics in 
economics and planning] Obshchie voprosy primeneniia matematiki v 
ekonomike i planirovanii., 1961. 291 p. (MIRA 15:1) 


i. Nauchnoye soveshchaniye o primenenii matematicheskikh metodov v 
ekonomicheskikh issledovaniyakh i planirovanii. 1960. 2. Chien» 
korrespondent. Akademii nauk SSSR (for Kontorovich). 

(Economics, Mathematical) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6" 


J BEPROVED FOR RELEASE: 06/19/2000 CIA-RDP86- popes Olease0002: i. 


ASAP EOS SE 


ETRE PEs RT ae a Tr Ree a me ren aon er Se 


8/125/61/000/'003/029/016 


A161/A133 
AUTHORS : Safonnikov, A.N.; Medovar, B.I.} Kontorovich, L.Ye.3 Khimushin, 
F.F. , 
TITLE: Heat-resistant 94703 (E1703) alloy welded by electro-slag process 


with plate electrodes . 
PERIODICAL: Avtomaticheskaya svarka, no. 3, 1961, 68 - 74 


TEXT: The EI703 alloy is a substitute of the 94435 (EI435) and 3U602 

(E1602) nickel alloys used for combustion chambers and rings in gas turbines. It 

has a slightly higher heat-resistance at high temperatures than EI435 and nearly « 
the same as EI602,. and a high ductility. Its chemical composition isthe follow- 
ings 0.06 - 0. 180;,'< 0.88 Si, <0.7% Mn, <0.20% 8S, <0.030% P, 20 - 23% or, 35 
- 40% Ni, 2.5 - 3.5%", 0.7 - 1.98 Ti, or 1.2 - 1.7% Nb, <0.5% Al, 0.05€ Ce. 

The article presenta’ details of electro-slag welding tests with EI703 alioy forg- 
ings with 120 by 120'mm cross section area, produced by the "Elektrostal’" Plant. 
Plate electrodes used as filler metal had the sams width as the forgings being 
joined, and 12 to 18 mm thickness. The welding equipment consisted of a A-550 
apparatus and a THLC-3000/1 (TShS-3000/1) transformer. The A-550 weider permit- 
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ting plate electrode feed variations in a range of from 0.9 te 17 mh had been 
described (Ref. 2: Opyt vnedreniya avtcmata A-550 dlya elektrcshiakevey svarki 
plastinchatym elektrodom. Avtomaticheskaya svarka, ne. 11, 1959). Four typee of 
flux were tried: three fused fluoride type AHP-6 (ANF-6), AH®-7 (ANF-7), and 

AH®-14 (ANF-14) and nonfused AHD-1 (ANF-1) (fluorite concentrate!. Tha latter 

flux proved not suitable for the HI703 alloy because of a dangercus defect - thé 
weld metal did not fuse with the base metal. [Abstracter’ 8 notes The chemica: 
composition of the fluxes is not given. } The following weiding techncicgy 1é re- 
commended as a result of experiments welding the EI703 alloy with EI703 plate uw 
electrodes and the base metal dimensions as above (120 x 120 mm}: plate eiec- — 
trode 12 by 120 mm; 1,500 + 2,000 amps plate electrode feed velocity 2.2 + 2.5. 
m/h3 starting voltage 33 v3; voltage in established process 28 + 3l vs either 
ANF~-14 or ANF-7 flux; flux quantity of 300 g; slag pool depth of 18 mm: gap 
between welded elements 40 mm. The soundness of joint is illustrated in « pheto. 
The mechanical strength cf welds was slightly lower than that of the base metal, 

but the heat resistance was cloze to the one required by specifications. I% is 
stressed that the requirsd quality of welded joints is oniy possibie when the 
prescribed process technology is followed strictly. dct cracks are possible when 
the metal pool is deep. The rupture strength of the welded joints amountea so 
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8/125/61/000/003/009/016 
Heat-resistant 703 (EI703) alloy welded by.... A161/A133 


about 75% of the heat resistance of base metal. Technician B.R. Kleinerman is 
mentioned having participated in the tests. There are 6 figures, 3 tables and 4 
Soviet-bloc references. 


ASSOCOATIONS: Ordena Trudovogo Krasnogo Znanemi Institut elektrosvarki imeni Ye. 
0. Patona AN USSR ("Order of the Red Banner of Labor" Electric 
Welding Institute im. Ye.0. Patona AS UkrSSR) (A.N. Safennikov and 
B.I. Medovar); L.E. Kontorovich and F.F. Khimushin (Moscow) 


SUBMITTED: June 8, 1960 
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32960 
1400 8/125/62/000/001/007/Cii 
i DO36/D113 
AUTHORS: Safonnikov, A.N.;} Medovar, B.I. (see Association); Kontezo- 


vich, LeYe.; Khimushin, F.F. (Hos cow) 
TITLE: Electroslag welding of VZh100 (EP126 brand) iron-chrome-nickel 
heat-resistant alloy by a plate electrode 


PERIODICAL: Avtomaticheskaya svarka, no. 1, 1962, 59-64 


TEXT: The authors describe the technology developed for the electroslag 

welding of BMfL00 (¥zZn100) (3126 [EP126]) brand iron-chrome-nickel heat~ 
resistant alloy by a plate electrode. This alloy, which contains less nick- 

21 then the 3M 703 (E1703) alloy, is recommended for parts working at high 
temperatures and under considerable loads; the chemical composition is as 
follows: (in %) 0.046, 0.51 Si, 0.27 Un, 19.6 Cr, 27.8 Ni, 4.78 W, 2.90 Mo. 

1,05 Nb, 0.2 N,, 0.0U8 B. The elec.roslag welding experiments were carried 

out with 90 x 60 mm forgings by means of 90 x 700 mm forged plate electrodes 4 
whose thickness varied from 12 to 35 mm. The welding conditions were as 


Caw 


follows: welding current - 1,200-6,000 amps 2°4 20-40 v, electrode feed » 
0.9-5.0 m/hr, depth of slag pool - 10-22 mm. AHd-6 (ANF-6), Atl-7 (ANF..7) 
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and AHd14 (ANF-14 welding fluxes were tried. The butt-joint gap varied 
from 30 to 42 mm. Preliminary tests showed that welding with large currents 
and low voltages caused hot crystallization cracks to form in the weld metal. 
Increasing the voltage when welding with ANF.6 flux sometimes ied to the ap- 
peerane. of slight. cold. shuts and slag inclusions in the weld metal and al 
the fusion line. Perfect welds were obtained with ANF~14 and ANF-7 finx 
under the following welding conditions: welding current - 1,500-1,806 ampe; 
electrode feed - 2-3-9 m/hr}3 idle-run voltage - 33 ¥:s welding voltage - 

20 v3. gap ~ 36 mm; depth of slag pool - 22 mm; thickness of plate eles: 
trode - 12 mm. After heat treatment, the hardness of the weld metal approach~ 
ed that of the base metal. When a VZh100 electrode was used, the ultinate 
atrength and yield limits of the weld metal at room temperature were Bk of 
the limits of the base metal; for extension and oontrection this perce: cag 
was 50-60% and for toughness - ad%. At 650°C the yitimate stren 

weld metal was about 8% ef that of the basa metal, while 
contraction values of the weld metal approached those of the 
Tests for long-tera neat-resigtance showea that the weld mets 
ferior to the base metal in this respect. The conclusions meade 
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L 14422-6 . EMP(k)/EWP(q)/B¥T(m)/BDS . AFFIC/ASD . Pied SD/AM ates - oe 
Kethesiar HR: AP3001L17 ~ ae as 8/0125 /63/000/007/0029/0033 ybi a 
AUTHOR: Sefoanikov, A. Ne: Kontorovich, Le ¥e. (Mosca); Khimushin, Fs Fe oi fe 


(Moscow) : oa 
: tier _Blectrosleg velding of KhlON20-type chranium-nickel steels (E1696, EX696A,; 4 
: at trode °- : ae ” Sad teas 
_EIO9 ee a flat electrode ©. ae 16 Fe 


_ SOURCE: Avtonaticheskaya svorka, BO. T, 1965, 29-33 


 MOPIC TAGS: EY696 steel electrosiag welding, EI6QG\ steel electrosleg welding, = [a 
_ BY6OGM steel electroslag welding, E1606 steel weldebility, 10—~20-type steel weld- 7a 
ing, 2.696 steel weld properties, E1696 steel rupture Hfe a Re 


ABSTRACT: Forgings of EI696 (90 x 90 mm), EL69&1 (90 x 90 mm), end E6964 

_ (120 x 120mm) chronium-nickel steels were electroslag-welded with forged flat ae 
electrodes made of the same steels and EE435 and EL457B alloys [AISI Nimonic 75 | 
end Nimonic 80A, respectively]. The fluxes used were ANF-7 ard ANF-14, conteine §: 
ing respectively 1.2 and Ji.9p silicon dioxide, 78.4 and 61.4% calcium fluoride, i 
end 2.6 end 4.6% aluminum oxide. (Flux ANF-l} also coatained 7.Op Ms0,) In wel~ |: 
ing with the EI69Q{ electrode, hot cracks occurred in the welds when high current. as 
and hich velding speed were employed. Lack of fusion was noted with the use of 


t. 
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_ the ANF-7 flux, Welds mede with EI435 electrodes were flawless, The EI6%H 
parent metal, the EI696M electrode used, end the weld metal obteined with ANPST 9) 
. flux had roughly the same eemposition: 0.04—0,066 C, 0.32—0.43% S1, 0.38—0, 18% — 
* May 11,20—~11476 Cr, 23,2~25,66 Ni, 1,35-~1.53% Mo, 2.01—2.88¢ T4, 0.35~-0.70% : &§ 
| Al, end 0,015--0,020% B. Welding ceused a slight loss of Ti end Al, After an- 
neeling at 1170C for 2 br end aging at 750C for 16 hr, the room-temperature fl: 
tensile strength of the weld metal, 78.4~—90.8 ke/mm2, and of the welded Joint, (9°. § 
76.8-—78.2 kg/mm2, were lower then that of the parent metal (86.8—104.7 kg/om?), 
The corresponding figures for yield strength were 48.5—70.3, WB.Omk8.6, and = fj 
62.4—@70.2 kg/mm; for elongation, 12.0—-17.2, 14.8~16.3, and 20,826.04; end 5 
for reduction of area, 16 her351.2, 24.9—35.5, and 19,.7—-30.3%. At 7OOoC, the . a 
difference in properties was considerably less: the weld end the parent metal —  - 
had, respectively, tensile strength of 72.6 end. 69.2—76.0 kg/mm; elongation 4s 
inane of 5.6 end 10.2—20.8%; and reduction of eree of'13,6 and 14.7—28.0%. Com= — an 
pared with the herdness of the parent metel (HB 260) the weld-metel herdness i Sas 
} in “ne as-welded condition was mich lower; however, it rose to 180—200 HB efter - ii 
: hes’. treatment (the specifications call for HB 265), Welds made with the eb 
i EI-37B electrode had a herdness of BB 220, which increased. to HB 265 after heat ee 
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' treatment. In stress-rupture tests at 700C, the joints welded with the Erk35- =: aE 
alloy electrode hed very poor heat résistance and rupture lifeqinder e stress — 
of 30 kg/m? wes only 5 hr; the joints welded with the EI4375 ‘and EI696M elec-e J. 
trodes under a streas of 40 kg/mm? had a rupture life of 63—76 hr and Woe 

| 281 hr (specifications call for 100 br), Welding of E1696 end EI66A steele 8 

' (which contein no molybdenum) produced suffictently heat-resistant welds » PEG~ 
vided the electrodes used were of the same composition es the steels eing ae 
welded, The welds, however, were very susceptible to hot crecking, frhich could ‘ 
not be prevented by conventional means, It is possible that the weldability of Ss 
these steels can be improved by the electrosleg melting of the parent metel. . aes 
Orig. art. has: 4 figures end 5 tables, — he 


ASSOCIATION: Institut elektrosvarkt im. Ye. 0. Patona AN USSR (Electric Welding oe . wo: 


; Institute, AN USSR) . 


SUBMITTED: l6Mer6. os DATE ACQ: O2Aug63 ENCL: 00 eae 2 
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KONTOROVICH, HM. I. 


"Concerning the Screening or Shielding Effects of Closed Grids," 


Journal, Tech. Phys. vol. 9, No. 24, 1939. 


Leningrad Industrial Inst. 


A practical methed gor calculating mesh sereen dimensions by evaluating _ 
a solid screen of equal dimensions. 
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Kontorovich, M. I. Onerational calculus and the non-stationary phenomena 
in electric circuits Leningrad, Gos. izd-vo tekhn.-teoret. lit-ry, 1949. 214 p. 
Fiziko-matematicheskaia biblioteka inzhenera (50-21900) QA432.K6 
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"Derivation of the Laws of Reflection of Geometrical 
Optics by Means of an Asymptotic Treatment of the 
Diftraction Problem," M. I. Kontorovich and Yu. K. 
Murav 'yev 


"Zhur Tekh Fiz" Vol 22, No 3, pp 394-ho8 


Derives an asymptotic formula for surface integrals 
of oscillating functions (method of stationary 
phase). Using this formula, establishes the connec: 
tion between the laws of reflection of geometrical 


; 2447100 
ne 
optics and the laws of classical electrodynamics, 


starting from an integral formulation of the daif- 
fraction problem. Submitted 8 Aug 51. 
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' KONTOROVICH, MIKHATI. ITOSIFOVICH, N/5 


Operatsionnoye Ischisleniye I Nestatsionarnyye Yavloeniya V. 
Elektricheskikh Tsepyakh (Operational Calculus and Non Stationary 
Phenomena in Electrical Cireuits) Moskwa, Gostekhizdat, 1953. 


Vv. Diagrs 
Includes Bibliography. 


Lib has: 1953 
1955 
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in electne circuit theory. For the must Part, 1b 1s written 
for those who have completed only the calculus ta few 
ather topics fe.g. Fourier series and integrals, aud con- 
tour integration} wouid be necessary at imes. Most of the 
book ts devuted to a strictly tortial, almost cursory, ln- 
troduction to the Laplace transfurmation. with many 
examples showing its application to simpli electric cur- 
eurte Problems invelya ; : 
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Author 


Title 


Periodicals 


Abstract 


Institution 


Submitted 


a 
o 


Pub. 90 - 1/12 


Kontorovich, M. I., Active Member, VNORIE 

SPAA Fd nay eS 
Basic Equations of a Tube Oscillator Under Steady-State Operating 
Conditions in the Presence of Grid Currents 


Radiotekhnika 10, 3-12 /755 


Stating that the influence of grid currents on the operation of 

a self-excited tube oscillator has not been sufficiently clarified, 
the author derives equations of a tube oscillator under conditions 
of steady state oscillations, taking into account the influence of 
grid currents. An oscillator with automatic bias is used as an 
example of calculations. Diagrams, graph. Three USSR references 


(1939, 1940) 


All Union Scientific and Technical Society of Radio Engineering 
and Electric Communications imeni A. S. Popov (VNORiE) 


December 23, 1954 
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of grid currents. Truly LPI no.l8l:5-17 '556 (MLRA 10:1) 
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ABSTRACT: An equation with a small nonlinearity, describing 
the behaviour of a tube oscillator with an arbitrary 

finite number of degrees of freedom, is analyzed. 
Equations with finite differences are developed and 
used for setting up abbreviated equations and also 
for periodic solutions. Some specific cases are 
analyzed, and & method of developing higher approxi- 
mations is indicated. Introduction. The theory of 
oscillators, especially of those generating the 
probably most important sinusoidal oscillations, 
has been studied by many scientists, but of these 

Card 1/19 many investigations, only a relatively small group deals 
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auto-Osciliators 


: x pr ith 
th the eneral methods of analyzing problems W 
sere neni inearity > and pers a type cont hor first 
use by engineers. Among this group, a Oe eced 
works of Yu. B. Kobzarev, who deveiop 
pekaeny iinely used method of average seg wai ee 
N. M. Krylov and N. N. Bogolyubov describe in’ 0 
monograph, "New Methods of Nonlinear Mechanics, 
a so-called Ngymbolic method". N. N. pe a 
Yu. A- Mitropol 'skly describe several metho oy n 
their monograph, "agymptotic Methods in the eae is 
of Nonlinear Oscillations". S. ts Yevtyanov : pp 
the "symbolic method" of Krylov and Bogolyubov LO 
problems of radioengineering (theory of anee i 
oscillators). The theory of tube oscillators | 
intensively developed by the investigations ° , 
Academicians L. I. Mandelishtam, N. D. Papale oe ade 
A.A. Andronovs and other Soviet aclenlisiS pond 
Pol made valuable contributions concerning ¢* Be as 
card 2/19 lishing of oscillations in auto-oscillators- \P 


CIA-RDP86-00513R000824420005-6 


On the Question of Developing Equations 17184 
for Auto-Oscillators gov /109-5-2-17/26 


the present, the methods of investigating transient 
conditions in tube oscillators stand separate 

from those concerned with determining periodic 
conditions in systems with smail nonlinearity. An 


setting up of differential equations of tube 
oscillators. For this purpose methods of operation- 
al calculus are used. In the present paper, @ 
tube oscillator with an arbitrary finite number 

of degrees of freedom, in general under the in- 
fluence of an external force, 43 analyzed. The 


card 3/19 considering grid currents for an autonomous system 
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have. already been developed by the author (Trudy 
Leningradskogo politekhnicheskogo instituta (Works 
of Leningrad Polytechnic Institute) Nr 181, 1955). 
(1) Development of Basic Relations: Figure 1 
shows an auto-oscillatory or potential-auto- 
oscillatory system, assembled on a three-electrode 


tube: 
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The grid current’ is assumed to be zero. The rectangle 
on the figure shows a system consisting of constant 
inductances, capacitances, and resistances. The 
constant anode feed voltage E, and the varying 
voltage e = e(t) are considered as located inside the 
rectangle. The tube current is designated by i, 

the operating impedance between contacts ab by @Z; 

a Feedback coefficient k = k(p) as ratio of voltages 
-on contacts ac and ab (modified per Laplace) is 
introduced under the assumption that the emf's inside 


-the rectangle are zero and the voltages aoe and Yop 


exist Only due to current i. Taking the linearity of 
the rectangle scheme into account and using the method 
of supervosition, the equations are written: 


tg t= — hap = — (Eb Fay BE Mae, (1) 
Ug 2 — ae = — (LEAP QE HP ye), 62 | (tgs ted. 
Card 5/9 Here and further on, the dash above a letter denotes 


On a 84 
- Qn the Question of Developing Equations TTT = 
for ABPRGWEDIFORCRELEASE: 06/19/2000 _ CIA-RDPS&b0SP3R00084420005 
4 value transformed per Laplace. Fay Fo Fo and 
Woo are rational fractions of p and have an obvious 
meaning, 1.@., Fal 4s the transformed voltage on 


contacts ab related to E, when e = O and current 

1 = 0 (anode circuit interrupted). The other co~ 
efficients are determined similarly. -It 1s usually 
assumed that the current in the tube is determined 
by the governing voltage ugrUg + Du, where D= 


permeability of tube, and thus 1 = f(u,)- System 
(1) can now be reduced to one. equation: 


: : : Y. 
2 _ gy! : ponies 
tig = — (k + D) Zj (ug) — E Han + Dai) — e (Pin t DF oad. QE? 


Since the system consists of concentrated parameters, 
Equation (2) can be modified as: 


eas so Pigi ns STAR PRES a 


‘ ‘ ze 
ie a, gt MeN es a ee RP NRT Anmtne RMoiatpons T77 G4 Tay, als ga 
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Ue= 2 Ue +E, (7) 
<z() 
where 
u (Px) = U (p,) (6) 
cK BA =i) 
dp ]pexp. 
a vi u, ae p= 1,2,..-,20), 
Fg = pT (te) Be Gatpe Fie) (= Pre) 5 


B= —E (Fat DFa) —@ (Fe t+ DF a2)- 


uations for the transformed functions, 


the e 
the eaations for the original functions are derived: 


Ug = Cof (Ue) 
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for Au 
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= — pate = Cel (Ue) 


(10) 


V (p)E =U, (PE + Uy (pe. (1!) 


Further substituting E, E and e for EB, E and é, and 
the respective derivation for p, the differential 
equation for E is derived. The unknown quantity: 


“4 . 
Ve == 2) Up + E 


=9 


follows the differential equation of the n-th degree 
Card 9/19 
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and needs for its determination n initial conditions. 
n 
The term k 2 o Me determined by Eq. (10) contains 


in itself n independent arbitrary constants, which 
can be used forthe satisfaction of the required n 
conditions. Thus for E any partial solution of the 
differential equation which can be set up from (11) 
as outlined above may be taken, and it is not nec- 
essary to take the general integral. It is further 
assumed that the system is close to th: conservative; 
wherefore, Py, = a, + JW), have a small real partd,- 


The current 1 is also agsumed small. The periods of 
the separate oscillations are selected T,, = 277 /W 


and T, = 21/W,,s and therefore: 


Toh = T V3 a . 7 T onYn = Ye ( {4) 


Card 10/ 19 
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For a selected finlto time interval (t)< t ¢ ty) 


the approximated solution of (10) tor the assumec 
conservative system is found by the methed of 
successive approximations: 
‘ 
Woy Dy Uae PE, (1h) 
fest 


tpy (t) == UR (t;) ofall t) -}. 


t 


: jrgit Yoo . : 
4. ef Ok \ (pe — fae) Ox, aan) be caf (us, a) eae pes 


Ley sen 
y bostreeee 


where for s = 1 the integral .of the right side is 
taken equal zero. From (15) the value of uy, can 


be determined at any point of the interval At 
expressed through the values of the same functions 
at the beginning of the interval. Dividing the 
Card 11/19 arbitrary time interval into partial intervals At, 
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(15), substituting t,, for t,. Development of 


Equations for Slowly Changing Complex Amplitudes. 
Equations (17) ave now transformed into a shape 

more common in the theory of oscillations; “they 

can be connected with the method of periodic solutions 
by the small parameter (Poinearet 's method). By- 
passing this problem, it is pointed out that ifa 
periodic solution is possible, it can be found by 
making u,(ty,+ T,) = u(t.) . Equations (17) are 


used for. setting up so-called abbrevlated equations, 
or equations for slowly changing complex amplitudes. 
From (15) and (17) after several transformations, the 
shortened equations for a system with an arbitrary 
number of degrees of freedom are detlved: 


le | 
= = [(Pk — [OoK) 4- CeSq] Ue (2). (et) 
Card 13/19 Using the evpvessions for c,, Eq. (21) is tranaformed 
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t- D) ZS {504 


Here, index k denotes that k, (Pp) and 7,(p) are saicen 


for p = JWox: 


Equations (23) resemble Barcichausen's 


equation for established processes, and aré 


yo 


generalization of it fora nonsteady process in systems 
with many degrees of freedom, the last equations 

as compared with 21) requiring an additional 
condition--absence of close roots of equation ; 

Vv = Q. For the special case, often encountered 


in practical applications, 
closely tuned and weakly c 
valid, while (23) are not valid. 0 
system with one degree of freedom, the average sveeDp- 


Card 14/19 ness ist 


when the system contains 
oupled circuits, 


(21) are 
For an autonomous 


OnAPPRQVEDCEOR RELEASE DUG. 
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an 
+ 1 ° ' 4 
Soo agp \/ ede dese ee, 


a 


(25) 


where W,(7 - t) +@ =€ and Mis argument of u, (t)- 


(3) Analysis of Some Special Cases. In cases when the 
frequency of the external force 1s close to the 
frequency of one of the oscillations, or if two 

close frequencies are present, it 49 advisable to 
transform the previous equations so as to combine 

the oscillations of close’ frequencies into one. (a) 
Frequency of the external force is close to one of 

the shown frequencies. A combined frequency 18 
introduced and equation: 


du? 4 
aah se (py — J++ eyS) ut — 5 Ur — Jo) Eye”. (26) 
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lepe 2 eae ; ; . 
oR V" (jeg) — -|- V' (jo,) ae +- V (jo,) w= — U (jo,) F -- U'(jo,) ae (28) 


Here, F can be substituted by Su, where S = 
average steepness and u = complex amplitude of the 
combined u, and up. (4) Setting Up Equations of 


Higher Approximations. The equation of the first 
approximation was developed above by replacing in 
Eq. (19): 


Sate (te + 7) — Ux (te) = (Pa — fron) Tuy (te) -F cal a (Ui, Maree) Un E), (19) | 
5 B 


the differences by derivatives. To obtain the 
equation for the second approximation, the well-known 
relation of the theory of interpolation must be 


Card 17/ig US ed 
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ad 
aay = Af— 5 OY AY. 


If the differences of a higher order than the 
second are small, only the first two terms need be 
used. Thus, the following equation is developed: 
du af oat ae oa 
Sh = PLP — FP +1) + £ Pe 0] = 2519 — Pe (C4 TY) (30) 


where P(t) is given by P(t) by replacing t,, . 


with t. All calculations are made with precision up 
to the third order terms (keeping the second order 
terms). Conclusions. The developed difference 
Eas. (19) give the periodic solutions describing 
the behaviour of tube oscillators. From these 
equations are developed Eqs. (21) and (23) de- 

Card 18/19 scribing a system of nonperiodic processes, and 
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ABSTRACT: For investigations of transistor self-oscillators, 


the triode is sometimes substituted by an equivalent 
scheme with constant parameters, but this is possible 
only tor small oscillations; hence,the investigation 
of the most important aspects of transistor oscillators 
is excluded. AMNother group of scientists applied the 
approach used for tube OSCLTTECONS thus, considering 
the transistor oscillators as a nearly conservative 
system, which is also possible only for limited con- 
ditions, because the voltage changes of the transistor 
oscillator must be close to sinusoidal. The present 
paper investigates the oscillator operating with 
nonsinusoidal oscillations and with certain limitations. 
Card 1/23 Notwithstanding a certain idealization, it is possible 
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to determine the frequency of self-oscillations, the voltage 
and magnitude of the induced currents. All these investiga- 
tions were made for plane triodes, under operating con- 
ditions where it is possible to ignore the inertia of 

the transistor. The experimental data agree very closely 
with the theoretical calculations. 2. Setting of 

the Problem and Basic Relations. Figure 1 shows a 
self-oscillator with a plane transistor (triode). For 

this scheme, the oscillator equation can: be written as 
follows: 


Ey e.= = (Lyig+ Mi,), } 
‘6 Fg eu= 4 (Mig + Lin) + ut (1) 


e | 
dt* 


Fig. 1. 
oscillator: (b) base; (k) cathode; 


Card 2/23 (c) capacitance. 
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To these equations the following relations giving the 
characteristics of the triode have to be added: 


fi sda (Cus ey), } : 
ip iS ip (ex, ea). { (2) 
For practical application, the most Important case 18 


when Li< |M < L (the base currents are Ignored here), 
and the previous equation can be rewritten: 


dip 
Ey- y= a 

di , 
Cee ha (3) 


de 
i= tn— Cc 2 
iy2= Uy (Cus e)- (4) 
Excluding ih and ey. from these expressions the differential 
equation can be set up: 


“Card ¥23 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6" 


